Introduction
The plates are generally defined as being solids; the thickness is less than the length and respectively the width and is used in various fields as well as in engineering. [1] [2] [3] .Thus, numerous studies in engineering focused on the study of static and dynamic behavior of the plates, being established how the deformation of these plates takes place. The dynamic behavior of the plates is defined by a few basic elements, which change their shape in particular and this leads to changes in the vibration modes and eigen frequencies [4] . The mechanic and physic characteristics of the material the plates are built off are the following [5] [6] [7] [8] [9] [10] : the longitudinal elasticity module or the Young module (noted with E); the transversal elasticity module (G); the Poisson coefficient (ν); the density (ρ). The minimal values of these parameters for steel plates are given in The Poisson coefficent 0.27-0.30 [-] The relation existing between these parameters [11] :
In this paper there are modally plate-shaped plates, whose is propping is done by clamped edges on all sides. The results from the simulation tables and charts, highlighting the influence of temperature changes of their eigen frequency and vibration modes are shown.
The modal analysis of plates having different temperatures
The chosen method for the modal analysis is the finite element method (FEM) using the SolidWorksprogram in the Geometry module.The 3D model used for the 42 cases, is a thin rectangular elastic plates with the sizes of 1000 x 500x 2 [mm]for length, width and respectively thickness. In the modal analysis of the plates at different temperatures, for obtaining the eigen frequencies and the vibration modes, one has used the static analysis module und the action of its own weight [12] [13] [14] : the stages for the modal analysis are; creating the plates geometry; creating the thermal analysis study respectively the frequency type; choosing the material; applying the restraints ( figure 1) ; discretion of finite elements ( figure 2) ; running the modal analysis calculation; visualizing the results.
Following the simulation, there were determined the first 30 mode shapes for the 42 cases examined. The mesh 3D model was made with tetrahedral finite elements of the finite element with an average size of 2 mm, and the material used in the database of the program was the 1.023 Carbon Steel, the mechanical properties being shown in figure 3 there is show the vibration mode shapes.
Plates simuation results
The results obtained by FEM for the eigen frequencies according to the rectangular plate vibration modes at the temperature of 1400 ÷ -50°C, are numerically presented in table 3÷6. Also, for the other 42 cases, one has obtained certain eigen frequencies values.
These results are graphically presented in figure 4 to 15, as follow: From the tables and graphs above, it is noted that the natural frequencies of the rectangular plate embedded in the contour fall to negative temperature to 28°C for mode one, 29°C for mode 2, 30°C for mode 3 and so on, and then increase with the temperature.
From Tables 3 to 6 and Figures 4 to 15 it is also observed that the frequencies increase approximately linearly depending on the mode shape for negative temperatures and for positive temperatures up to the temperature of 28 the custom frequencies of the rectangular plate embedded on the contour increase approximately linearly depending on your own vibration modes. From the 29°C frequencies to the first mode shape and then increase, for the over temperatures above 100°C have a very pronounced increase depending on the temperature.
3.Conclusion
The following conclusions can be drawn : -For negative values of temperature, the eigen frequencies, and temperatures decrease linearly with an increase in the vibration modes; -For positive temperatures, lower or near the reference temperature of 24.85°C, the eigen frequencies decline with the increasing temperature and with their own ways; -For temperatures higher than the reference temperature (24.85°C), but up to 35°C, the eigen frequencies for the first vibration modes, present an anomaly, i.e. decrease and then increase to certain values, which does not happen but for the ways of large vibration; -For high temperature applied evenly on the plate, the eigen frequencies increase sharply due to the change in the material it is constructed like.
